
System Biases Session A: Analytic Results 

•How do we estimate our system biases in our processing and 
analysis systems?

•What examples of biases have been seen from the Q/C and final 
processing systems? 

•What are the likely sources of biases? What are the big issues?

C. Luceri, H. Mueller, T. Otsubo



How do we estimate our system biases in our

processing and analysis systems? 

• Fast delivery Quality Check: pass by pass estimation of
range and time bias available for some satellites and at 
different delivery  frequencies depending on the AC 

• Short/medium/long term estimation: weekly, monthly, yearly
biases typically estimated in multiyear solutions by some 
ILRS Analysis Centers, mostly for Lageos

Within ILRS there are basically 2 types of approaches to estimate 
system biases: 

FIRST question



Fast delivery Quality Check

• Deutsches Geodätisches Forschungsinstitut (DGFI) 
Germany 

• Hitotsubashi University
Japan

• Joint Center for Earth System Technology/GSFC (JCET/GSFC) 
Greenbelt, Maryland, USA 

• Russian Mission Control Centre, (MCC) 
Moscow, Russia

• SHAO - Shanghai Atronomical Observatory�CAS
China



DGFI Q/C Procedure

• Q/C is part of the processing chain for the daily/weekly 
ILRS products and is used for data editing

• Q/C runs twice a day 08:00 and 13:00 h UTC 

• Pass by pass bias analysis for all stations, including 
quarantine stations 

• We are processing Lageos1 and Lageos2

• Results are published on DGFI-Webpage
http://www.ilrs.dgfi.quality

• Plans are to process other satellites as well

• For new stations a coordinate update will be processed if 
required



QC Analysis & Report @ HIT-U

Product: Pass-by-pass range bias & time bias.

History: 1998-present (CRL ���� NICT ���� HIT-U).

Frequency: Currently updated every 6 hrs.  Latency 2.5-8.5 
hrs.

Software: c5++.

Availability: web (geo.science.hit-u.ac.jp), SLReport, CDDIS 
ftp, etc.  Problems reported via Email (RapidServiceMail).

Stations: operational & under quarantine.

Satellites: LAGEOS-1, 2, AJISAI, ETALON-1, 2, LARES, 
STARLETTE, STELLA, JASON-2, SARAL, CRYOSAT-2, 
BEACON-C, GPS, GLONASS, GALILEO.

Recent upgrade: Automatic anomaly notification (done).

Plan: SLRF2008 ���� ITRF2014.  Discontinuity expected.  
Adding more satellites.





Product: Pass-by-pass range & time bias from 7-day arc.
History: 2007-present (JCET���� GEST���� JCET).
Frequency: Currently updated every day  - Latency 2 days.
Software: GEODYN II  (FORTRAN)
Availability: 

http://ilrs.gsfc.nasa.gov/network/system_performance/global_report_cards/mo
nthly/perf_201509_wLLR.html

CDDIS ftp
Problems reported via email (RapidServiceMail).

Stations: operational & under quarantine.
Satellites: LAGEOS-1, 2, ETALON-1, 2, LARES, AJISAI, 

STARLETTE.

Upcoming upgrade: Series visualization accessible by users
Planned: SLRF2008 ���� ITRF2014.     (~January 2016 ???)

Addition of more (GNSS) satellites.
Documentation: ftp://cddis.gsfc.nasa.gov/slr/products/ac/jcet_qc.txt



The report contains the 

usual quantities as in 

other QC reports and in 

addition, the Site 

Configuration and History 

flags, as well as the 

minimum and maximum 

elevation of each pass.
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Product: Pass-by-pass range bias & time bias.

History: 1997-present (MCC ����IAC PNT).

Frequency: Currently updated every working day.

Software: Stark (MCC-IAC PNT).

Availability: web (https://www.glonass-iac.ru/), 
CDDIS ftp, 

Stations: operational.

Satellites: LAGEOS-1, 2.

Recent upgrade: Oracle DB (done).

Plan: SLRF2008 ���� ITRF2014. Adding more 
satellites.

QC Analysis & Report @ IAC PNT (MCC)
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Shanghai Astronomical Observatory�

CAS

October 26 – 30, 2015, Matera, Italy

ANALYSIS 
CENTRE

Shanghai Astronomical Observatory, Chinese Academy of 
Sciences, Shanghai, China(SHAO)

CONTACT 
PERSONS

Wang Xiaoya (wxy@shao.ac.cn,Tel:(86)21-34775203)
Hu Xiaogong(hxg@shao.ac.cn, Tel:(86)21-34775202)

SOFTWARE 
USED

SHORD-II

ILRS 
PRODUCTS

weekly solutions for range biases and time biases of global 
SLR stations

QC report 
issued date

unfixed (if required it can be fixed at someday e.g. every 
Monday)

issued place email to ILRS (slreport@dgfi.badw-muenchen.de);
also see our website (http://cers.shao.ac.cn/en/data-
products/slrcentre-en, unfinished
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Shanghai Astronomical Observatory�

CAS

October 26 – 30, 2015, Matera, Italy

Satellites used LAGEOS-1, LAGEOS-2, ETALON-1, ETALON-2�
BDS,LARES

Range and time biases 
estimation methods

calculated for all the stations based on the residual 
analysis of weekly SLR quick orbit determination.

Plot a time series of 
range and time biases

Yes, it will be plotted in time by our website. Now it 
is not automatic.

Future upgrade SHORD-II Version 2.0 will be used(better models 
such as CoM, Troposphere model, weighting 
methods and so on).

More satellites will be processed since January  
2016.



DGFI Hitotsubashi
University

JCET MCC SHAO AIUB

combined

satellites LAGEOS-1,-2; LAGEOS-1,-2; 

Etalon-1,-2; Ajisai; 

Stella; Starlette; 

LARES; Jason-2; 

CRYOSAT-2; 

BEACON-C; GPS; 

GALILEO; 

GLONASS 

LAGEOS-1,-2; 

Etalon-1,-2 

LAGEOS-1,-2; 

GLONASS

LAGEOS-1,-2; 

Etalon-1,-2 

BDS LARES

LAGEOS1-2

Frequency Twice a 
day

• 6-hours daily daily weekly daily

Distribution DGFI ILRS 
site

web SLReport

CDDIS (one 
for each 
week) 

•CDDIS

•e-mail

CDDIS SLR Report 

CDDIS

SLReport

Fast Delivery Quality Check



ILRS Combined Range Bias Report 1 

Compiled by SLR Observatory Zimmerwald for LAGEOS1-2 



Short term and long term stability



Multi-year analysis

The goal of multiyear analyses is the recovery of the station time series 

over its tracking history in order to detect discontinuities, 

appear/disappear of biases over medium/long term (i.e. months, years)

Riga event timer

Lageos-1Bias start
Swapped counters

Bias 
stop CSPAD

Lageos-2



Multi-year analysis

The multiyear analsis was useful when building up the AWG data handling 

file, now available  at the ILRS website and maintained by the AWG (DGFI)



NSGF analysis

AWG Pilot Project  for routine estimation of systematic errors for all sites 

•ILRS official product 

•open data-base accessible by stations, researchers, public, etc.

Multi-year analysis



Are the analysis results used by the stations?

• An alert is issued by the QC analysis whenever a strong bias is present 

• What can we do for smaller biases?

• Any tool available at the station?

• Is it necessary a centralized ILRS tool to be used by the stations for QC, 

medium/long term bias and bias stability?



An example at Matera MLRO



An example at Matera MLRO



What examples of biases have been seen from 

the Q/C and final processing systems? 

SECOND question

Addressed  in the presentation by Toshi Otsubo, 
responsible of the QC analysis made at HITU



What are the likely sources of biases? What are 

the big issues? 

LAST questions

• Major sources:
• calibration  issues

• synchronization issues

• hardware malfunctioning

• Feedback from the stations after a QC alert
• Interactive session given by Toshi

• System Bias Session B 


